I. Crystal structure and monomer of polyethylene
The crystal structure was modeled as a unit cell with experimental parameters of 7.39 Å × 4.93 Å × 2.54 Å, as shown in Figure S1 (a). In the case of the single chain, a large unit cell (14.78 Å × 9.86 Å × 2.54 Å) was used to avoid the interaction between the single chain and its repeated motif ( Figure S1(b) ). 
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II. Crystal structure with and without compression for polyethylene
We have also performed the periodic DFT calculations for the compressed crystal structure of polyethylene. Figure S3 shows optimized crystal structure of polyethylene. The compressed crystal structures with compression factors of 0.8 and 0.7 are shown in Figure S4 and S5, respectively.
a. Crystal structure of polyethylene without the compression. b. Crystal structure of polyethylene with the compression factor of 0.8 Figure S4 . Crystal structure of polyethylene and important distances with the compression factor of 0.8.
The lattice parameters are 5.910, 3.943, and 2.539 Å.
S4
c. Crystal structure of polyethylene with the compression factor of 0.7 Figure S5 . Crystal structure of polyethylene and important distances with the compression factor of 0.7.
The lattice parameters are 5.172, 3.450, and 2.539 Å.
